Supramolecular self-assembly of cyclodextrin and higher water soluble guest: thermodynamics and topological studies.
The supramolecular interactions between Imipramine hydrochloride (IMI), a tricyclic antidepressant, and beta-cyclodextrin (betaCD) have been investigated by experimental techniques and theoretical calculations. The association between these molecules might be lead to a host/guest compound, in which the physical chemistry properties of the guest molecule, such as high solubility, can be decreased. These new properties acquired by the inclusion phenomena are important to develop a strategy for pharmaceutical formulation. Nuclear magnetic resonance and horizontal attenuated total reflectance provided relevant information on the complex stoichiometries and the sites of interactions between the host and guest molecules. Stoichiometries of 1:2, 1:1, and 2:1 betaCD/IMI have been detected in solution. Self-diffusion coefficient and dynamic light scattering analysis provided information on the self-aggregation of the complex. Also, isothermal titration calorimetry studies indicated the existence of equilibrium between different complexes in solution. In order to determine the preferred arrangement for the inclusion complex formed by the IMI molecule and betaCD, theoretical calculations were performed. Of all proposed supramolecular structures, the 2:1 betaCD/IMI complex was calculated to be the most energetically favorable, in both gas and aqueous phases. The calculations indicated that the intermolecular hydrogen bonds involving the hydroxyl groups of betaCD play a major role in stabilizing the supramolecular 2:1 structure, corroborating experimental findings.